P OPULA nON viability analysis (PV A) has become one of the standard tools of conservation biology. Unfortunately, few examples have entered the refereed literature. Most remain in the "grey" world of internal government reports, where the results of "what-if" scenarios become transformed into the firm basis for policy settings. The problem is that rough guesses of population parameters enter the black box of a modelling package, to emerge as attractive and apparently precise graphs of extinction probability as a function of population size. Somewhere in the process, it is often forgotten that the quantitative predictions cannot be better than the quality of the parameters which went into thcm.
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Any attempt to demystify the process is therefore welcome and, overall, this book performs that task admirably. Its stated objectives are "to stimulate interest in conservation biology in general and risk assessment in particular" and to "continue to bridge the gap between modelling and biology". It meets the latter objective particularly well. Most treatments of stochastic modelling in ecology dcscend rapidly into a morass of algebra, beforc concluding that only the most trivial models can be handled analytically. This book is not algcbra-free, but should be accessible to anyone who can follow the formulae in a basic statistics text. Most of the discussion is based on the results of repeated simulations, sidestepping the problem of analytic intractability.
In scope, the field covered is rather wider than the title suggests. This is a tcxt on stochastic single species models, and it contains examples, models and applications on all aspects of ecology rather than just conservation biology. Whether this is considercd an advantage or disadvantage will depend on the perspective of the reader, but the book is probably the most accessible treatment of stochastic models currently available. Initially, unstructured models are discussed, followed by age and stage structured models, metapopulation models and a brief discussion of conservation genetics.
In my opinion, the chapter on age and stage structured models is the most useful part of the book. Good descriptions of unstructured models, metapopulations and conservation genetics are available elsewhere (although not in a single book), but I know of no other treatment of structured models which would not intimidate the vast majority of practicing ecologists. Almost all conservation biology problems require models structured either by age or life-history stage. The descriptions here are wide ranging and accessible without being simplistic. While they would enable readers to write their own models, the most useful application is that they will enable non-expert readers to pick a suitable model, to understand what parameters should be fed into it and to understand the results generated by a packaged programme.
No text can entirely cover a field as large as conservation biology. The most obvious omission is any discussion of the modelling of interspecific interactions. Despite the recognition in the first chapter that extinctions are often a result of introduced predators, pathogens or competitors, these factors are not discussed further and do not appear in the index. In the words of Graeme Caughley (1994) , this is thus a classic example of the dominant "small population paradigm" in conservation biology, seeking to understand threats to populations that exist because the population is small. The book has less to offer the "declining population paradigm", which seeks to understand why the population is decreasing.
A particularly attractive feature of the book is that new ideas are introduced through case studies. For example, birth and death models are introduced through white rhinos in Mozambique, density dependence and environmental stochasticity are introduced through Bayliss's (1989) study of magpie geese, and structured models are introduced via a model of loggerhead turtle dynamics. This approach not only keeps one's interest, but more importantly, enables one to evaluate how reasonable are the assumptions made and how useful are the insights gained.
Each model is presented as an algorithm: a series of simple numbered steps, explaincd in English and algebra rather than in a particular computer language. I find this much more satisfactory than the slabs of BASIC or FORTRAN that are sometimes included in texts, but the approach is not without its problems. For all but the most competent computer programmers, the tasks of writing appropriate input and output routines and of translating the algorithms into code will distract attention away from the process of modelling itself. A useful (though expensive) compromise is to purchase a risk analysis "add on" to a standard spreadsheet. The add on handles all the tedious jobs such as generating random numbers from a variety of distributions, iterating the model many times and producing summaries of the output. Attention can then be focused on the important part: the model itself. One suitable add on is @RISK (Palisade Corporation, 31 Decker Rd., Newfield, NY, USA 14867).
The authors state in the preface that "the most valuable aspect of building models is not the predictions they make, but the process of model building itself." Throughout, they support this argument by showing how progressive elaboration of models can lead to ecological understanding. This statement does not lDepartment of Zoology and Centre for Conservation Biology, ·The University of Queensland, St Lucia, Queensland, Australia 4072.
necessarily preclude the use of prepackaged models, but it does suggest that caution must be exercised. No particular package is strongly promoted, despite the authors' association with the RAMAS family of ecological models (Exeter Software, 100 North Country Rd, Setauket, NY, USA 11733). This book is in no sense a RAMAS manual.
Good as it is, the book is not without faults. Robert Lacy, who has been prominent in the development and application of PV A models, and has authored VORTEX (Lacy 1993) , perhaps the most widely used PYA model, does not appear in the bibliography. To my taste, the book concentrates too much on the "how to" aspects of risk analysis to the detriment of "why". The authors clearly expect that once people know how the models work, they will discover how to use them appropriately. This is probably true to some extent, but I think it may be over-optimistic. Throughout the book, there are "boxes" briefly describing case studies. While these are certainly useful, most simply report findings and conclusions, rather than analysing them critically.
Perhaps the most crucial question in a review of a methodological book is how well it addresses the needs of its various reader constituencies. Professional modellers are a small market, but will find much of use to them here, particularly in the second half of the book. Postgraduate students exploring any form of single-species ecological modelling will find the book indispensable: I expect it will rarely be on the shelves of any academic library which buys it. It would prove an excellent text for a high level undergraduate or postgraduate course, but students would baulk at paying nearly Aus $120.
Wildlife managers who use PV A models need to read this book. Manuals to software packages cannot contain the detail necessary for models to be used properly. Few managers will want to write models from scratch, but a broad understanding of what the model is doing should help in appropriate selection of models, valid parameter inputs and critical interpretation of model results.
